The retroviral hypermutation specificity of APOBEC3F and APOBEC3G is governed by the C-terminal DNA cytosine deaminase domain.
The human proteins APOBEC3F and APOBEC3G restrict retroviral infection by deaminating cytosine residues in the first cDNA strand of a replicating virus. These proteins have two putative deaminase domains, and it is unclear whether one or both catalyze deamination, unlike their homologs, AID and APOBEC1, which are well characterized single domain deaminases. Here, we show that only the C-terminal cytosine deaminase domain of APOBEC3F and -3G governs retroviral hypermutation. A chimeric protein with the N-terminal cytosine deaminase domain from APOBEC3G and the C-terminal cytosine deaminase domain from APOBEC3F elicited a dinucleotide hypermutation preference nearly indistinguishable from that of APOBEC3F. This 5'-TC-->TT mutational specificity was confirmed in a heterologous Escherichia coli-based mutation assay, in which the 5'-CC-->CT dinucleotide hypermutation preference of APOBEC3G also mapped to the C-terminal deaminase domain. An N-terminal APOBEC3G deletion mutant displayed a preference indistinguishable from that of the full-length protein, and replacing the C-terminal deaminase domain of APOBEC3F with AID resulted in an AID-like mutational signature. Together, these data indicate that only the C-terminal domain of APOBEC3F and -3G dictates the retroviral minus strand 5'-TC and 5'-CC dinucleotide hypermutation preferences, respectively, leaving the N-terminal domain to perform other aspects of retroviral restriction.